ABSTRACT PURPOSE This review summarizes the evidence regarding the effi cacy of techniques for diagnosis of deep venous thrombosis (DVT) and pulmonary embolism.
INTRODUCTION
V enous thromboembolism (VTE), including deep venous thrombosis (DVT) and pulmonary embolism, affl icts an estimated 71 per 100,000 persons yearly. 1 Approximately one third of patients with VTE have a pulmonary embolism, whereas two thirds have DVT alone. 2 The incidence rate of isolated deep venous thrombosis, from 9 populationbased studies, is around 50 per 100,000 person-years. 3 A community-wide study in Massachusetts estimated an incidence of pulmonary embolism, with or without DVT, of 23 per 100,000 and an incidence rate of DVT alone of 48 per 100,000 person-years. 4 The incidence rate of pulmonary embolism is challenging to quantify, however, as it is often not diagnosed without autopsy. Possibly up to 30% of patients with DVT develop symp-
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tomatic pulmonary embolism, and another 40% have asymptomatic pulmonary embolism, which can be found with radiological tests. 5 Pulmonary embolism dramatically reduces short-and long-term survival among patients with VTE. 6 Despite anticoagulant therapy, VTE recurs frequently in the fi rst few months after the initial event. 7 Expedient diagnosis is crucial for prompt initiation of treatment, which improves patient outcomes. 8 All diagnostic tests involve a trade-off between sensitivity and specifi city. Highly sensitive tests reduce harm by limiting false-negative results and allowing a patient to promptly begin treatment. Highly specifi c tests reduce harm by limiting unnecessary and perhaps risky confi rmatory tests, as well as incorrect treatment. Diagnosis of VTE requires a test with high sensitivity, as a missed DVT diagnosis can result in a deadly pulmonary embolus or, at a minimum, postthrombotic syndrome in the leg. In contrast, a test with low specifi city cannot be tolerated, as a false-positive result commits a patient to anticoagulation with its attendant risks.
This review summarizes the evidence available during formulation of the guidelines for diagnosis of VTE from the Academy of Family Physicians (AAFP) and American College of Physicians (ACP). The foundation of this background article was a systematic review of the evidence for both the diagnosis and management of VTE. 9 For this review, we focused on the evidence for diagnostic tests for identifying VTE that are currently in common use by clinicians and for which the evidence to support their use is not known with certainty. The purpose of this article is not to make recommendations based on the evidence; this is the goal of the accompanying guideline. 10 The questions addressed in this review are as follows: (1) Are clinical prediction rules valuable for diagnosing DVT or pulmonary embolism, and does addition of the D-dimer assay improve the test characteristics of clinical prediction rules? (2) What are the test characteristics of D-dimer measurement alone when used for diagnosis or exclusion of DVT or pulmonary embolism, and how does choice of assay affect the test characteristics? (3) What are the test characteristics of ultrasonography for diagnosis of deep venous thrombosis, including calf vein thrombosis and upper-extremity thrombosis? (4) What are the test characteristics of computed axial tomography (CT) for diagnosis of pulmonary embolism?
METHODS
A full description of the methods used in the systematic review can be found in a detailed evidence report and in 2 related articles. 9, 11, 12 A brief description of these methods and additional methods are below.
Literature Identifi cation
We searched literature-indexing systems to identify the articles relevant to our review, including MEDLINE, EMBASE, the Cochrane Controlled Trials Register, and the Cochrane Database of Systematic Reviews. To ensure identifi cation of all relevant articles, we examined the reference lists from material identifi ed through the electronic searching and from discussion with experts, and reviewed the tables of contents of recent issues of the most relevant journals. For our prior evidence report, we searched for citations from the above sources through March 2002. For the current review, we initially extended the search through November 2004. As imaging technology rapidly evolves, however,we extended the search for evidence regarding CT scanning and ultrasonography through June 2006.
Two members of the study team independently reviewed the titles and abstracts identifi ed by the search to exclude those that did not meet the following eligibility criteria. For primary literature, the article described in the abstract must have been in English, addressed one of the key questions, not studied VTE prophylaxis only, included original human data, and not been a single-patient case report. For our review of relevant systematic reviews, the above criteria applied except the article must have included a systematic review, meta-analysis, or cost-effectiveness analysis. Additionally, data published only in abstract form were excluded. Each individual question had additional inclusion and exclusion criteria as described below. If both reviewers agreed, the abstract was included, and the full article was retrieved for review.
Article Review Process and Data Abstraction
In the previous systematic review, 13 13 systematic reviews were relevant to our questions about diagnosis of VTE, and 27 primary studies were relevant to these questions. In our additional searching, we identifi ed another 18 recent studies relevant to these questions.
Paired reviewers abstracted data. Evidence tables were populated with the data, and an assessment was made of the quality of the article using validated instruments, where available.
Statistical Analysis
Qualitative heterogeneity between the studies in their designs and outcomes precluded pooling the study results. Confi dence intervals surrounding sensitivities and specifi cities were calculated assuming a binomial distribution. For the clinical prediction rule question, ROC curves were fi tted using maximum likelihood estimation methods assuming a binormal distribution. The area under the curve was measured using ROCFIT. Evidence was graded by 2 authors according to the  Strength of Recommendation Taxonomy (SORT) developed by a consortium of editors of US family medicine and primary care journals. 15 Level 1 evidence indicates good-quality patient-oriented evidence, level 2 indicates limited-quality patient-oriented evidence, and level 3 indicates when evidence does not meet the criteria for levels 1 or 2.
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Grading the Evidence
Role of Funding Sources
The initial systematic review was funded through a contract with the Agency for Healthcare Research and Quality. Additionally, the ACP offered a small honorarium for updating the review. Members of the ACP/ AAFP guidelines committee for management of VTE reviewed drafts of this article.
DATA SYNTHESIS
Clinical Prediction Rules
Are clinical prediction rules valuable for diagnosing DVT or pulmonary embolism? Does addition of D-dimer improve test characteristics of clinical prediction rules?
A clinical prediction rule is a scoring system that calculates the pretest probability of a disease (here, DVT or pulmonary embolism) from a clinical assessment of risk factors and physical fi ndings, either as a scalar probability or as a category (high, medium, or low). Patients are classifi ed as having a high, moderate, or low clinical probability, and this classifi cation is compared with the reference standard, which is positive or negative for disease. The sensitivities and specifi cities of the rule (at each cutoff) refl ect how correctly the rule predicts the presence or absence of disease. We identifi ed 19 studies that evaluated clinical prediction rules for the diagnosis of DVT, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] and 8 studies evaluating clinical prediction rules for the diagnosis of pulmonary embolism, [35] [36] [37] [38] [39] [40] [41] [42] although common patients were reported in 3 studies. [40] [41] [42] (Supplemental Appendix 1, available online at http://www.annfammed.org/cgi/content/full/5/1/63/DC1). The quality of the studies was fairly high, because all patients had an appropriate reference standard, the study sample was well described, and there was no verifi cation bias. Most studies, however, did not have 2 independent observers applying the prediction rules and lacked blinded and independent interpretation of the reference standard. In the studies evaluating DVT prediction, 7,418 patients were studied. The mean age of the patients across studies ranged from 54 to 68 years. Risk factors for VTE among the studied patients were inconsistently reported. The Wells prediction rule was most frequently evaluated in these studies (Table 1) ; only 2 studies validated other prediction rules, 27, 28 and 1 study compared the Wells rule with other prediction rules. 24 In the 15 studies that evaluated the Wells DVT prediction rule, patients whose test scores put them in the highest strata of pretest probability had a prevalence of DVT, across studies, ranging from 17% to 85%. Those with a moderate pretest probability had a prevalence of 0% to 38%, and patients with the lowest pretest probability had a prevalence of 0% to 13%.
We calculated the area under the ROC curve as an overall summary of the discriminatory power of each rule. Because the prediction rule cutoffs are set by the authors of the rules, users are not expected to use their own cutoffs and operate at different places on the curve. An area under the curve of 1.0 means that the test discriminates perfectly between patients with and without the disease of interest; an area of 0.50 means that the test cannot discriminate between patients with and without the disease. The area under the ROC curve for these studies ranged from 0.72 to 0.90, suggesting modest discrimination between patients with DVT and without. We did not create summary ROC curves because the studies were too different in their populations to allow pooling on one curve.
The clinical prediction rules for the diagnosis of pulmonary embolism were evaluated in 4,693 patients. The mean age of the patients was 51 to 64 years, and men accounted for the majority of the participants. Note: A score of 3 or higher indicates a high probability of deep vein thrombosis; 1 or 2, a moderate probability; and 0 or lower, a low probability. In patients with symptoms in both legs, the more symptomatic leg is used. 
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In these 8 studies, several different clinical prediction rules were evaluated. In the 3 studies in which the Wells prediction rule was evaluated, the prevalence of pulmonary embolism for those patients in the high pretest probability stratum ranged from 38% to 78%. Those in the moderate pretest probability stratum had a prevalence of pulmonary embolism that ranged from 16% to 28%, and those in the low pretest probability stratum had a prevalence of pulmonary embolism that ranged from 1% to 3%. 35, 37, 38 In the 2 studies that evaluated the Geneva rule (Table 2) , the prevalence of pulmonary embolism in the high pretest probability stratum was 77% to 85%. 41, 42 Those in the moderate pretest probability stratum had a prevalence of 34% to 35%, and those in the low pretest probability stratum had a prevalence of 7%. These 2 studies included common patients. The study that compared both prediction rules reported similar results. 40 The area under the ROC curve for the Wells pulmonary embolism prediction rule ranged from 0.52 to 0.88 and the area for the Geneva pulmonary embolism prediction rule ranged from 0.69 to 0.84.
We also identifi ed 15 studies that combined a clinical prediction rule with a D-dimer assay.
* All but one used the Wells prediction rule. 42 The studies used assorted algorithms to reclassify the patients as to their probabilities of having VTE using the results from D-dimer testing after applying the clinical prediction rule. The area under the curve for these 11 studies ranged from 0.81 to 0.91. These results support the recent fi ndings of a systematic review in which patients with a negative D-dimer and low pretest probability had a 3-month incidence of objectively-documented venous thromboembolism of just 0.5% compared with those individuals with a negative D-dimer and moderate or high pretest probabilities, who had incidences of DVT of 3.5% and 21.4%, respectively. 43 These results provide strong evidence to support the use of a clinical prediction rule for establishing the pretest probability of disease in a patient before more defi nitive testing. Additionally, the evidence shows that use of a D-dimer assay with a clinical prediction rule has a very high negative predictive value. This is level 1 evidence.
D-dimer Measurement What are the test characteristics of D-dimer measurement for diagnosis or exclusion of DVT or pulmonary embolism, and how does choice of assay affect test characteristics?
Several high-quality systematic reviews have recently evaluated the use of D-dimer testing for diagnosis or exclusion of VTE. We reviewed 5 systematic reviews, published between 1996 and 2004, that addressed the use of a D-dimer assay in isolation for diagnosis or exclusion of VTE (ie, without clinical data or other diagnostic testing) [44] [45] [46] [47] [48] (Supplemental Appendix 2, available online at http://www.annfammed. org/cgi/content/full/5/1/63/DC1). We excluded one meta-analysis that had been in our previous review because it focused exclusively on patients who had normal lower extremity ultrasound fi ndings. 49 The earliest review 44 was later updated by the same group, so we focus here on the later study. 47 Brown and colleagues published 2 high-quality meta-analyses addressing the use of a D-dimer assay in the exclusion of pulmonary embolism. 45, 46 One of the systematic reviews included 11 studies evaluating * References 19, 22, 23, 25, 26, 28-32, 34, 37, 38, 41, 42. enzyme-linked immunosorbent assays (ELISA) in 2,126 patients, 46 and the other included 9 studies evaluating latex turbidimetric assays in 1,901patients. 45 The methods in the 2 meta-analyses were similar, with inclusion of only studies that used defi ned reference standards to reduce reference standard bias. The authors pooled the results using random effects models, and plotted summary ROC curves. For both analyses, the authors used the test results as reported in the primary literature at a D-dimer cutoff of 500 ng/mL. The pooled sensitivity of the ELISA assays for diagnosing pulmonary embolism was 95% (95% confi dence interval [CI], 90%-98%) and the specifi city was 45% (95% CI, 38%-52%). Latex turbidimetric assay results were similar with a sensitivity of 93% and specifi city of 51%. The authors' ability to comment on subgroups was limited by having few studies. The D-dimer ELISA had higher specifi city in patients without comorbidity than patients with comorbidity, but was less sensitive in that subgroup. The specifi city of the test was lower in the elderly and lower in patients with symptoms for longer than 3 days. The authors concluded that both the ELISA and latex turbidimetric assays are highly sensitive and therefore may be clinically useful in excluding disease in patients with a low to moderate clinical probability of pulmonary embolism. The difference in performance between the 2 tests was thought to be minimal, although the difference in performance was not formally tested.
Heim et al evaluated use of a D-dimer assay in patients with symptoms of lower extremity DVT. 47 They included 23 studies with 3,985 patients. Fourteen of these studies enrolled outpatients exclusively. The diagnostic odds ratio was used as the metric to compare the results of one assay against another, but there was no pooling of sensitivities and specifi cities within the different types of assays as a result of heterogeneity between the studies. The authors concluded that there was not clearly an optimal assay type among the 6 groups of assays evaluated. These authors noted that in many of the studies the sensitivity of the assay was less than 90%, making it insuffi ciently sensitive to "rule out" a diagnosis of DVT. The performance of the assays was affected by the prevalence of DVT in the population (a higher prevalence was thought to correspond to a sicker population with more comorbidity) and the choice of reference test. The assays performed best when venography was the reference test, and they were more sensitive for diagnosing thrombus above the knee than for diagnosing calf-vein thrombosis.
Stein et al published a careful meta-analysis of 78 studies of D-dimer assays used for either DVT or pulmonary embolism diagnosis. 48 These authors included all types of D-dimer assays, grouped into 7 categories, and included studies using a mixture of reference tests.
The authors pooled the sensitivities and specifi cities by assay type, and evaluated how these test characteristics varied by several explanatory variables using a regression model. For DVT diagnosis, the pooled sensitivities of the assays was highest for the ELISA and quantitative rapid ELISA assays, with sensitivities of 95% (95% CI, 91%-9%) and 96% (95% CI, 90%-100%), respectively. For pulmonary embolism diagnosis, the pooled sensitivities of the assays was again highest for the ELISA and quantitative rapid ELISA assays, with sensitivities of 96% (95% CI, 88%-100%) and 97% (95% CI, 87%-100%), respectively. Pooled specifi cities were in the 40% to 50% range for these assays. The authors concluded that the negative predictive values for ELISA assays, particularly the quantitative rapid ELISA assays, are suffi ciently high that these assays should be able to stand alone in excluding a diagnosis of DVT or pulmonary embolism.
The evidence supports the use of a negative Ddimer assay to exclude VTE, although test performance varies importantly by population and type of assay. This is level 1 evidence.
Ultrasonography
What are the test characteristics of ultrasonography for diagnosis of DVT, including calf vein thrombosis and upper-extremity thrombosis?
We identifi ed 8 systematic reviews that summarized the accuracy of ultrasonography for the diagnosis of DVT (Table 3) 50-57 (Supplemental Appendix 3, available online at http://www.annfammed. org/cgi/content/full/5/1/63/DC1). All reviews defi ned contrast venography as the reference standard required for study inclusion, and included studies using duplex ultrasonography, with or without color Doppler, or real-time B-mode ultrasonography. Several reviews stratifi ed results by the type of ultrasonography. 52, 56 The reviews included studies of symptomatic patients, 52 ,56 asymptomatic patients, 53, 57 or both. 54 They included studies to detect thrombosis of the proximal veins, 50,52-54 distal veins, 55 or both. 51, 57 One review focused only on detecting thrombosis of the upper extremity veins. 56 The overall quality of these reviews was variable, with generally poor description of the search strategies for identifying articles for inclusion. There were 122 primary articles in these reviews, with little overlap in the included studies across reviews. Only 4 studies appeared in 4 or more reviews.
For the diagnosis of symptomatic thrombosis in the proximal veins of the lower extremity, the reviews reported summary sensitivities of 89% to 96% and summary specifi cities of 94% to 99% (Table 3) . For detection of thrombi in proximal veins in asymptomatic patients, the reviews suggested that high specifi c-
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ity was maintained, but sensitivity was lower. Kearon et al reported a summary sensitivity of 47% 54 and Wells et al, of just 62%. 53 In contrast, one other review reported results as a diagnostic odds ratio, and implied an approximate sensitivity of at least 90%. 57 The single review focusing on calf vein thrombosis in symptomatic patients reported a summary sensitivity of 93% and specifi city of 99%. 55 Subgroup analyses in other reviews, however, reported summary sensitivities of only 73% and 75%. 52, 54 For asymptomatic patients, the reported summary sensitivities for detecting calf vein thromboses were consistently around 50%. 53 The sensitivities and specifi cities of detecting thrombi in symptomatic upper extremities were generally low, ranging from 56% to 100% and 77% to 100%, respectively. 56 Based on these published systematic reviews, we conclude that ultrasonography has been found to have high sensitivity and specifi city for diagnosing DVT of the proximal lower extremity. In high-risk asymptomatic patients, such as postoperative patients, specifi city is maintained, but sensitivity may be substantially diminished; there is confl icting evidence regarding the amount of diminution. For detecting calf vein thrombosis, the sensitivity was found to be poor. The clinical importance of isolated calf vein thrombosis was not addressed in these reviews. Because of the inconsistencies across reviews, we conclude there is level 2 evidence regarding use of ultrasonography for VTE diagnosis.
Importantly, the published literature addressed a radiological endpoint (presence of clot) rather than a clinical one. Evidence based on a clinical outcome may challenge the relevance of the apparently low sensitivity of ultrasonography for detecting thrombi in calf veins. A recent study has found a low rate (0.8%) of symptomatic venous thromboembolism in patients who have anticoagulation withheld on the basis of a single negative ultrasound examination of both the proximal and distal veins. 58 
Helical CT What are the test characteristics of helical CT for the diagnosis of pulmonary embolism?
We identifi ed 10 systematic reviews summarizing the accuracy of helical CT for the diagnosis of pulmonary embolism, [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] and excluded 1 study 59 for unclear study inclusion criteria (Table 4) . [60] [61] [62] [63] [64] [65] [66] [67] [68] All reported either sensitivity and specifi city, or positive and negative likelihood ratios, as the primary indicators of CT performance, but they differed considerably in how the reference standard was defi ned. Four reviews included only studies in which conventional pulmonary arteriography was the reference standard, 60, 63, 66, 67 while the other reviews expanded the defi nition of a reference standard to include ventilation-perfusion scintigraphy 64, 65, 68 or overall clinical assessment. 61, 62 Five reviews included only prospective studies. [62] [63] [64] 66, 68 The description of search methods was generally the weakest element across systematic reviews (Supplemental Appendix 4, available online at http:// www.annfammed.org/cgi/content/full/5/1/63/ DC1). The 9 reviews included 33 primary studies, of which 8 studies were most consistently included across reviews. The newest reviews, 59, [66] [67] [68] published in 2005 and 2006, included studies published since 2000, which were not included in the earlier reviews. Only 1 review included the study by Winer-Muram, which used multidetector CT. 69 The systematic reviews reported a wide range of summary sensitivities (66%-93%), with only 1 review reporting a summary sensitivity of greater than 90%. DVT = deep venous thrombosis; CI = confi dence interval; NR = not reported.
* Diagnostic odds ratio.
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The summary specifi cities had a narrower range (89%-98%). We hypothesized that this apparent variability in CT accuracy was due to differences in the inclusion criteria of the systematic reviews. We therefore conducted our own systematic review including only prospective studies in which conventional pulmonary arteriography was uniformly applied as the reference standard for all participants. 11 Because we required this reference standard, we identifi ed only 9 studies that met these inclusion criteria (Table 5) 69-77 These studies reported data on 536 individuals and prevalences of pulmonary embolism ranging from 19% to 70%. The studies were weakest in their description of the study population and description of how they addressed potential sources of bias. Despite our stringent inclusion criteria, our review also found a wide range of reported sensitivity (45%-100%) and specifi city (78%-100%). Only 4 of the 9 studies reported an overall sensitivity of greater than 90%, whereas 6 of the 9 studies reported an overall specifi city of greater than 90%.
The published evidence therefore shows that, at best, helical CT should be considered about 90% sensitive for the detection of pulmonary emboli when compared with conventional pulmonary arteriography.
The specifi city of CT appears to be somewhat higher, perhaps around 95%.
This conclusion must be considered in the context of 3 caveats. First, practically all published evidence concerning the accuracy of CT in detecting pulmonary emboli is subject to substantial referral bias: participation required referral for either helical CT or the reference standard test. This bias could either infl ate or defl ate the apparent sensitivity and specifi city of CT depending on the spectrum of cases that physicians refer for imaging. Second, the published literature has not kept up with advances in CT technology. Even though high-resolution multidetector CT scanners (4 or more detectors) are rapidly replacing single-detector models, only 1 primary study examined the accuracy of this new technology. 69 This study, by Winer-Muram et al, reported a sensitivity of 100% for CT compared with conventional arteriography, providing evidence of the ability of multidetector scanners to detect smaller emboli compared with single-detector scanners.
Results were recently published from the PIOPED II study, evaluating multidetector CT. 78 This study did not require all participants to undergo conventional pulmonary arteriography, so the design is not entirely comparable to the other studies we reviewed. None- CI = confi dence interval; PA = pulmonary arteriography; CT = computed tomography; PE = pulmonary embolism; NR = not reported; V/Q = ventilation-perfusion.
* Results include only patients in whom pulmonary angiography was used as reference standard. † Positive likelihood ratio. ‡ Negative likelihood ratio.
theless, this trial enrolled 1,090 patients with suspected pulmonary emboli. All patients had a clinical assessment and underwent CT angiography (with 4-row, 8-row or 16-row multidetector scanners) and venousphase imaging, as well as other testing modalities, to make a composite reference standard (venography, ultrasonography, ventilation-perfusion scanning, conventional arteriography). Of the enrolled participants, 824 had tests that could be evaluated, although 51 of these CTs yielded indeterminate results. Among patients with a clinical assessment of a high or intermediate probability of pulmonary embolism, the positive predictive values for multidetector CT angiography were 96% and 92%, respectively. Among patients with a low clinical probability, the negative predictive value for multidetector CT angiography was 96%. Given the inconsistencies in the primary literature and the few published studies with multidetector scanners and a defi nitive reference standard, we conclude that the evidence on this question is level 2.
Of note, studies have reported low rates of thromboembolic events in patients with suspected pulmonary embolism in whom the CT examination was negative or indeterminate and anticoagulation was withheld, suggesting that detection of emboli in distal, subsegmental pulmonary vessels may have little clinical importance. 79, 80 In 1 systematic review, the 3-month event rate was estimated to be only 1.4%. 81 In another, which included some studies with longer follow-up, the rate was similarly low. 80 While these fi ndings imply that CT has a high negative predictive value, it cannot be attributed solely to the performance of CT because, in nearly all studies in this review, 1 or more additional diagnostic tests were concomitantly performed. The decision to withhold anticoagulation was made using the results of all tests, including results from helical CT. A recent systematic review also nicely demonstrated the value of combined modalities. 82 The authors reviewed 25 studies involving more than 7,000 patients. They found the literature supports that 2 strategies were highly effective in excluding pulmonary embolism; (1) normal results on pulmonary angiography or lung scintigraphy, and (2) normal Ddimer levels combined with low clinical probability. In patients in whom the fi rst round of testing was inconclusive, such as those with a nondiagnostic lung scan, both pulmonary angiography and serial leg testing for venous thrombosis were accurate and safe. When D-dimer testing combined with clinical probability was inconclusive, a normal perfusion lung scan safely excluded pulmonary embolism.
The evidence strongly supports the use of clinical prediction rules for establishing the pretest probability of DVT or pulmonary embolism in a patient before more defi nitive testing. The pretest probability can then be used in interpreting the subsequent test CT = computed tomography; PE = pulmonary embolism; CI = confi dence interval; V/Q = ventilation-perfusion ICU = intensive care unit.
results. The use of a D-dimer assay with a clinical prediction rule may even have a negative predictive value high enough to obviate the need for imaging studies in many patients. The evidence regarding the use of D-dimer, in isolation, is also strong in that it high negative predictive values for some D-dimer assays (ELISA and quantitative rapid ELISA) were found in appropriately chosen patients-primarily nonelderly outpatients having a short duration of symptoms. The test characteristics of ultrasonography for diagnosis of DVT vary depending on the veins of interest-the evidence supports that ultrasonography is a good testing modality for diagnosing proximal vein thrombosis in symptomatic patients, but it is less accurate in distal veins, upper extremity veins, and in asymptomatic patients. Use of CT for diagnosis of pulmonary embolism is an evolving fi eld. Multidetector scanners are becoming the norm in many hospitals but the test characteristics for diagnosing pulmonary embolism using these scanners is, as of yet, minimally characterized. The sensitivity of single-detector helical scanners varied widely across studies although the clinical importance of missing subsegmental clot is not clear. Future research should include additional published studies on the test characteristics of multidetector CT scans and systematic reviews of the use of combined modalities or algorithms for diagnosing DVT and pulmonary embolism. The fi eld would be advanced by systematic reviews consolidating information from the many published algorithms reporting sensitivities and specifi cities relative to an established reference standard, as well as the algorithms that use clinical outcomes during follow-up as the reference standard.
To read or post commentaries in response to this article, see it online at http://www.annfammed.org/cgi/current/full/5/1/63.
